Loss of heterozygosity at the thymidylate synthase (TS) locus on chromosome 18 affects tumor response and survival in individuals heterozygous for a 28-bp polymorphism in the TS gene.
Thymidylate synthase (TS), the target enzyme of the fluoropyrimidine class of drugs, has a 28-bp repeat polymorphism in the promoter region that has been associated with response of tumors to 5-fluorouracil-based therapy. Patients homozygous for the double repeat (2R/2R) in the TS gene have an overall better outcome from treatment than patients homozygous for the triple repeat (3R/3R). However, due to loss of heterozygosity at the TS locus on chromosome 18 in cancer cells, heterozygous 2R/3R individuals can acquire the 2R/loss or the 3R/loss genotype in their tumors. The purpose of this study was to determine whether the response of colorectal cancer to fluoropyrimidine therapy is associated with the resulting tumor TS genotype when loss of heterozygosity occurs in tumor DNA. A total of 30 colorectal cancer patients treated with the fluoropyrimidine-based combination S-1, all of whom had stage IV disease, were studied. The response rate to S-1 in this group of patients was 13 of 30 (43%). The heterozygous 2R/3R genotype was found in 22 of 30 normal tissues, whereas 10 (45%) of the matched cancer tissues showed only the 2R-sequence band (2R/loss), and 7 cancer tissues (32%) showed only the 3R-sequence band (3R/loss). The response rate of the 2R/loss tumor genotype patients was 80% (8 of 10) compared with 14% (1 of 7) in the 3R/loss genotype group (P = 0.029). Patients with tumor 3R/loss genotypes had significantly lower survival than 2R/loss genotypes. Heterozygous patients with a 2R/loss tumor genotype had the same survival as 2R/2R patients, whereas patients with a 2R/3R tumor genotype had a short survival similar to homozygous 3R/3R genotypes. These results show that: (a) response to 5-fluorouracil-based therapy is determined by tumor genotype; and (b) the 3R repeat is a direct negative determinant of outcome.